Bacteriophage-based rapid and sensitive detection of Escherichia coli O157:H7 isolates from ground beef.
We investigated the efficacy of bacteriophage-based detection technology to detect Escherichia coli O157:H7 from ground beef. The assay involved a short enrichment period of 8 h followed by capture of the pathogen on O157-specific immunomagnetic beads. The captured cells were treated with O157-specific lytic bacteriophage, CSLO157. Upon phage-induced lysis, the enzyme adenylate kinase, which was released from the lysed cells, was measured in terms of relative light units using luciferin-luciferase assay. The plaque forming efficiency (e.g., phage susceptibility) and ability to capture cells with immunomagnetic beads were examined using an array of 74 E. coli O157:H7 isolates obtained from various clinical and foodborne samples. Immunmagnetic beads successfully captured all 74 isolates; however, only 53 isolates showed susceptibility toward the bacteriophage. Susceptible isolates were further classified into two broad groups, moderately sensitive isolates, which generated phage titer ∼ 10(7)pfu/mL (group I, n=15), and highly susceptible isolates, which generated high phage titer ∼ 10(9)pfu/mL (group II, n=38). We selected 15 isolates (9 from group I and 6 from group II) and individually spiked beef samples (ca. 3-8 cells/25 g beef) to evaluate the bacteriophage-based detection system. Eight out of nine isolates from group I and all six isolates from group II were successfully detected. Pathogenic E. coli strains belonging to other serogroups (12 serogroups, 67 isolates) as well as nontarget microorganisms (n=18) were not lysed by the bacteriophage and hence were not detected. The method is high-throughput compatible, is rapid, and can provide live culture the following day by streaking an aliquot before phage lysis on conventional selective agar media.